Human studies, and especially laboratory studies, provide evidence that early life exposure to general anesthesia may affect neurocognitive development via largely unknown mechanisms. We explored whether hippocampal histone acetylation had a role in neurodevelopmental effects of sevoflurane administered to neonatal rats. Male Sprague-Dawley rats were exposed to 3% sevoflurane or were subjected to maternal separation only for 2 h daily at postnatal days 6, 7, and 8. The histone deacetylase inhibitor, sodium butyrate (250 mg/kg, intraperitoneally), or saline was administered starting 2 h prior to anesthesia or maternal separation and continued daily until the end of behavioral tests, which were performed between postnatal days 33 and 50. Upon completion of the behavioral tests, the brain tissues were harvested for further analysis. Rats neonatally exposed to sevoflurane exhibited decreased freezing time in the fear conditioning contextual test and increased escape latency, decreased time in target quadrant, and number of platform crossings in the Morris water maze test. The sevoflurane-exposed rats had lower hippocampal density of dendritic spines, reduced levels of the brainderived neurotrophic factor, c-fos protein, microtubule-associated protein 2, synapsin1, postsynaptic density protein 95, pCREB/CREB, CREB binding protein, and acetylated histones H3 and H4, and increased levels of histone deacetylases 3 and 8. These neurobehavioral abnormalities were normalized in the sevoflurane-exposed rats treated with sodium butyrate. Our findings provide evidence that neonatal exposure to sevoflurane induces neurobehavioral abnormalities and long-lasting alterations in histone acetylation; normalization of histone acetylation may alleviate the neurodevelopmental side effects of the anesthetic. © 2016 Elsevier Inc. All rights reserved.
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Introduction
Most of human retrospective epidemiological analyses and a rapidly increasing number of specifically designed laboratory studies provide evidence that general anesthesia, administered during the early period after birth, may induce developmental neurocognitive abnormalities that can be detected long after the anesthesia exposure (Wilder et al., 2009; Edwards et al., 2010; Sun, 2010; Seubert et al., 2013; Shen et al., 2013; Rappaport et al., 2015; Xu et al., 2015) . Given that millions of newborns and young children are exposed to general anesthesia every year, the possibility that a clinical procedure may have long-lasting deleterious effects on brain development in our youngest patients is an issue of important health concern (Servick, 2014; Rappaport et al., 2015) . The only way to address this is to develop safer anesthesia because treatment of many life-threatening conditions requires general anesthesia. Poor understanding of the mechanisms mediating adverse developmental effects of general anesthetics is an important barrier on the way to developing safer anesthesia. 
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